INTRODUCTION
Inbred strains of mice differ with respect to fertilization rate and penetration of eggs by supplementary spermatozoa (Braden, 1958; Krzanowska, 1970) . The results of the diallele crosses suggested that both the male and female strains are involved in these differences but nothing is known of the underlying mechanism.
Before entering the vitellus, the fertilizing spermatozoon has to pass through two barriers, the cumulus oophorus and the zona pellucida. This is accom¬ plished by means of hyaluronidase, which disperses the granulosa cells, and proteolytic enzymes, which dissolve the zona pellucida. It is likely that sperma¬ tozoa from different strains are equipped with different quantities of these enzymes and /or the resistance of the cell layers surrounding the egg to the action of the enzymes is different. The present experiments were designed to test this second possibility.
Eggs from different mouse strains were tested in vitro for rapidity of removal of the cumulus oophorus by means of hyaluronidase and of the zona pellucida by 8 Haiina Krzanowska means of two proteolytic enzymes, trypsin and pronase, which are known to be effective (Bowman & McLaren, 1970 (Krzanowska, 1965 Trypsin was used as a 0-25% solution dissolved in a pH 7-2 phosphate buffer (800 mg NaCl, 20 mg KC1, 290 mg Na2HP04.12 H20, 20 mg KH2P04, 10 mg MgCl2.6 H20, 100 ml H20).
RESULTS

Removal of cumulus oophorus
The experimental results presented in Table 1 show that the time needed for granulosa cell dispersal was shortest in the C57 strain. In 0-010% hyaluroni¬ dase, the differences between C57 and the other strains were highly significant. In 0-025% hyaluronidase, only the differences between KP and C57, and between CBA and C57, reached levels of significance. The eggs of the CBA strain appeared to be the most resistant to hyaluronidase. Even in the 0-025% solution, a high proportion could not be denuded completely in the course of 2 hr treatment. The differences between the other strains were less evident. Significant differences between the experimental groups were found in rapidity of zona removal (Table 2, Text-rigs 1 and 2). The time needed to produce lysis of the zona in fresh unfertilized ova was least in the CBA strain and greatest in the KE strain. Ova obtained following hormonally induced ovulation consistently needed a longer period of treatment than ova from spontaneous ovulation, the differences between them reaching significant levels the CBA and C57 strains. In all the strains tested, lysis of the zona took significantly more time in fertilized than in unfertilized ova, the difference being most marked in the CBA strain, and least apparent in the KE strain (Table 2) . Fertilized ova from the C57 and outbred strains were significantly less resistant to the action of pronase than fertilized ova from the other strains and did not differ significantly in this respect from unfertilized ova of the KE strain. Only two strains of spontaneously ovulating females were tested : CBA and KE. The females were divided into three groups: unmated, mated with males of the CBA strain and mated with males of the KE strain. Preparations of ova from these females were made at 14.00 hours on the day of ovulation. Un¬ fertilized CBA ova were significantly less resistant to trypsin than KE ones. The time required for lysis of the zona was similar for the fertilized ova of both strains and was significantly longer than that required for unfertilized eggs. The strain of the fertilizing male did not appear to have any observable effect. The difference between the fertilized and unfertilized eggs was much more pro¬ nounced in the CBA than in the KE strain.
DISCUSSION
The present results show that the cell layers surrounding the eggs of mice differ in their resistance to the action of enzymes according to their physiological state. Under the action of pronase and trypsin, lysis of the zona was most rapid in fresh, unfertilized eggs. Ageing rendered the zona more resistant to the action of enzymes, an effect which was most evident in old fragmented ova. The process of fertilization caused a significant rise in the resistance of the zona. This prob¬ ably reflects the physico-chemical changes referred to as the 'zona reaction' which take place after sperm entry into the vitellus.
A similar difference between the zona pellucida of fertilized and unfertilized eggs in response only to certain enzyme preparations was found by Smithberg (1953) and Gwatkin (1964 (Krzanowska, 1970) .
Entry of supplementary spermatozoa into CBA strain ova may be prevented by the very tight layer of granulosa cells surrounding eggs of this strain which is more resistant to the action of hyaluronidase than in the other strains. More¬ over, the zona reaction after fertilization seems to be very effective as judged by the difference between the fertilized and unfertilized eggs in their resistance to the action of proteolytic enzymes.
In C57 strain ova, the granulosa cells were very easily dispersed under the action of hyaluronidase and the zona reaction seemed to be less effective than in the CBA strain.
The most extreme situation was found in the KE strain. Here, the zona pel¬ lucida of the unfertilized eggs was so resistant to the action of proteolytic enzymes that it did not differ from that in fertilized eggs of the C57 strain. If the process of sperm entry through the zona is rather slow in this strain, this would favour the simultaneous penetration of more than one spermatozoon, since, in addition, the effectiveness of the zona reaction is extremely low. As the block in the zona only develops after attachment of the spermatozoon to the vitellus, it is likely that this latter process may be impaired in KE strain eggs, which would also explain the lower fertilization rate.
